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Triticum aestivum Xylanase Inhibitor 

(TAXI), a New Class of Enzyme Inhibitor Affecting 
Breadmaking Performance 

Debyser, W. ; Peumans, W. J.; Van Damme, E. J. M. ; 
Delcour, J. A. 

Laboratory of Food Chemistry, Katholieke Universiteit 
Leuven, Heverlee, B-3001, Belg. 
Journal of Cereal Science (1999) 
CODEN: JCSCDA; ISSN: 0733-5210 
Academic Press 
Journal 
English 

17-11 (Food and Feed Chemistry) 
Section cross-reference (s ) : 7 

ABSTRACT : 

To demonstrate that cereals contain protein inhibitor (s) of 
endoxylanases, the Triticum aestivum xylanase -inhibitor 

(TAXI) was isolated and characterized. The authors also investigated whether 
the endoxylanase inhibitor identified is active during the breadmaking process. 
The N-terminus of TAXI had no sequence similarity with any other known 
***protein*** . TAXI was eluted from the gel filtration column with an 
apparent Mr of . apprx.40 kDa and migrated upon isoelec. focusing as a single 
band with a pi of . apprx.8.8. Wheat loaves were prepd. without or with A. 
niger endoxylanase by using a straight dough procedure. The max. increase in 
bread vol. produced by the A. niger endoxylanase was . apprx.20%. When the same 
level of endoxylanase activity was added together with purified TAXI, no 
increase in bread vol. occurred. Upon addn. of TAXI alone, the bread vol. was 
reduced by 8%. Thus, endogeneous wheat flour endoxylanases have a pos . effect 
on bread vol. and are inhibited by TAXI. Accordingly, breeding TAXI -deficient 
wheat varieties or varieties with low levels of expression of this inhibitor 
may be important for improving breadmaking performance. (c) 1999 Academic 
Press . 
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ABSTRACT : 

We have purified a novel class of protein that can inhibit the 

activity of endo- .beta. -1, 4-xylanases . The inhibitor from wheat (Triticum 

aestivum, var. Soisson) is a glycosylated, monomeric, basic protein 

with a pi of 8.7-8.9, a mol. mass of 29 kDa and a unique N-terminal sequence of 

AGGKTGQVTVFWGRN. We have shown that the protein can inhibit the 

activity of two family-11 endo- . beta . -1 , 4-xylanases , a recombinant enzyme from 

Aspergillus niger and an enzyme from Trichoderma viride. The inhibitory 

activity is heat and protease sensitive. The kinetics of the inhibition have 

been characterized with the A. niger enzyme using sol. wheat arabinoxylan as a 

substrate. The Km for sol. arabinoxylan in the absence of inhibitor is 20.+-. 2 

mg/mL with a kcat of 103. +-.6 s-1. The kinetics of the inhibition of this 

reaction are competitive, with a Ki value of 0.35 .mu.M, showing that the 

inhibitor binds at or close to the active site of free xylanase. This report 

describes the first isolation of a xylanase inhibitor from 

any organism. 



SUPPL. TERM: xylanase inhibitor protein 

wheat purifn 

INDEX TERM: Amino acids, biological studies 

ROLE: BPR (Biological process); BSU (Biological study, 
unclassified) ; BIOL (Biological study) ; PROC (Process) 
(compn.; novel class of protein from wheat 
which inhibits xylanases) 
INDEX TERM: Dissociation constant 

(novel class of protein from wheat which 
inhibits xylanases ) 
INDEX TERM: Enzyme kinetics 

(of inhibition; novel class of protein from 
wheat which inhibits xylanases) 
INDEX TERM: Proteins, specific or class 

ROLE: BAC (Biological activity or effector, except adverse) ; 
BOC (Biological occurrence) ; BSU (Biological study, 
unclassified); PRP (Properties); PUR (Purification or 
recovery) ; BIOL (Biological study) ; OCCU (Occurrence) ; PREP 
(Preparation) 

(xylanase inhibitors; novel class of 
protein from wheat which inhibits xylanases) 
INDEX TERM: 9025-57-4, Endo- . beta . -1, 4-xylanase 

ROLE: BPR (Biological process); BSU (Biological study, 
unclassified); BIOL (Biological study); PROC (Process) 
(novel class of protein from wheat which 
inhibits xylanases ) 
REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS 

RECORD . 

REFERENCE (S ) : (1) Abu-Goukh, A; Physiol Plant Pathol 1983, V23, Pill 

CAPLUS 

(2) Altshul, S; J Mol Biol 1990, V215, P403 

(3) Altshul, S; Nucleic Acids Res 1997, V25, P3389 



(4) Bailey, M; J Biotechnol 1992, V23, P257 CAPLUS 

(5) Bradford, M; Anal Biochem 1976, V72, P248 CAPLUS 

(6) Debyser, W; J Am Soc Brew Chem 1997, V55, P153 CAPLUS 

(7) Faurot, A; Lebensm Wiss Technol 1995, V28, P436 CAPLUS 

(8) Giovane, A; Eur J Biochem 1995, V233, P926 CAPLUS 

(9) Greiner, S; Plant Physiol 1998, V116, P733 CAPLUS 

(10) Hackman, R; Anal Biochem 1964, V8, P397 CAPLUS 

(11) Henrissat, B; Biochem J 1991, V280, P309 CAPLUS 

(12) Krengel, U; J Mol Biol 1996, V263, P70 CAPLUS 

(13) Kyhse-Anderson, J; J Biochem Biophys Methods 1984, V10, 

P203 

(14) Laemmli, U; Nature (London) 1970, V227, P680 CAPLUS 

(15) Lafitte, C; Physiol Plant Pathol 1984, V25, P39 CAPLUS 

(16) Matt, J; Xylans and Xylanases 1992, P349 

(17) Mundy, J; Carlsberg Res Commun 1983, V48, P81 CAPLUS 

(18) Nagasaki, H; DNA Res 1997, V4, P379 CAPLUS 

(19) Pressy, R; Phytochemistry 1994, V36, P543 

(20) Stotz, H; Plant Mol Biol 1994, V25, P607 CAPLUS 

(21) Ujiie, M; Appl Environ Microbiol 1991, V57, P1860 

CAPLUS 

(22) Von Heijne, G; Nucleic Acids Res 1986, V14, P4683 

CAPLUS 

(23) Weselake, R; Plant Physiol 1983, V72, P809 CAPLUS 



=> d 13 iall 5 

L3 \ ANSWER 5 OF 74 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



CAPLUS COPYRIGHT 2002 ACS 
2001:542936 CAPLUS 
135:241213 

Purification and partial characterization of an 
endoxylanase inhibitor from barley 

Goesaert, H.; Debyser, W. ; Gebruers, K. ; Proost, P.; 
Van Damme, J.; Delcour, J. A. 

Laboratory of Food Chemistry, Katholieke Universiteit 
Leuven, Heverlee, B-3001, Belg. 
Cereal Chemistry (2001), 78(4), 453-457 
CODEN: CECHAF; ISSN: 0009-0352 
American Association of Cereal Chemists 
Journal 
English 

17-11 (Food and Feed Chemistry) 
Section cross-reference (s) : 7, 11 

ABSTRACT: 

Hordeum vulgare L. xylanase inhibitor (HVXI) , an 

endoxylanase inhibitor with a protein structure, was purified to 

homogeneity from barley (Hordeum vulgare L.). HVXI is a nonglycosylated 

monomeric protein, with a mol . wt. of . apprxeq. 40, 000 and a pi 

.gtoreq. 9.3. Although it inhibits different endoxylanases to a varying 

degree, the activities of an . alpha . -L-arabinofuranosidase and a 

.beta. -D-xylosidase were not inhibited. Apparently, HVXI occurs in two mol. 

forms. These characteristics and the N-terminal sequences of the composing 

***polypeptides*** show that HVXI is homologous with Triticum aestivum L. 

***xylanase*** inhibitor I, an endoxylanase inhibitor from wheat 

flour. 
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TITc^\ Production of beta-xylosidase activity by Trichoderma 

\, ' harzianum strains. 

AUTHORS): Ximenes, F.A. de; Silveira, F.Q.P. de.; Filho, X.F. 

CORPORATE SOURCE: Universidade de Brasilia, Brasilia, Brasil. 

SOURCE: Current microbiology, Aug 1996. Vol. 33, No. 

2. p. 71-77 

Publisher: New York, N.Y. : Springer-Verlag New York, 
Inc. 

ISSN: 0343-8651 
NOTE: Includes references 

PUB. COUNTRY: New York (State); United States 

DOCUMENT TYPE: Article 

FILE SEGMENT: U.S. Imprints not USDA, Experiment or Extension 

LANGUAGE: English 

AB Nine Trichoderma harzianum strains were screened for beta-xylosidase 
activity when grown in solid-state cultures on media containing 
wheat bran as the carbon source. All strains produced 

beta-xylosidase activity, the most active being in extracts of cultures of 
T. harzianum strain 4. A beta-xylosidase was purified by ammonium sulfate 
precipitation, ult raf iltration, gei filtration, and ion exchange 
chromatography from solid-state cultures of T. harzianum strain C. Enzyme 
preparations yielded a single band when stained for protein 
following electrophoresis. The molecular weight value, calculated 
following SDS-PAGE, was determined to be 60 kDa . beta-Xylosidase was most 
active at pH 4.0-4.5 and 70 degrees C. This enzyme had a Km value of 0.053 
mM. The phenol-sulf uric acid method detected the presence of a small 
amount of carbohydrate in the purified enzyme preparation. beta-Xylosidase 
was active against some p-nitrophenylglycosides . The enzyme was inactive 
against xylan and PNPG. beta-xylosidase activity was inhibited 
by xylose and SDS. Iodoacetamide, dithiothreitol, gluconolactone, glucose, 
and mercuric chloride failed to inactivate this enzyme's activity. A 
synergistic effect was observed when beta-xylosidase from T. harzianum 
strain C and beta~xylanase from Aspergillus fumigatus 
were incubated with pretreated arabinoxylan . 
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TITLE: Variation in pyrone production, lytic enzymes and control 

of rhizoctonia root rot of wheat among 
single-spore isolates of Trichoderma koningii . 

AUTHOR (S) : Worasatit, N.; Sivasithamparam, K. (1); Ghisalberti, E. L.; 

Rowland, C. 

CORPORATE SOURCE: (1) Soil Sci. Plant Nutr., Sch. Agric, University Western 
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ISSN: 0953-7562. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB Fifty-four single-spore isolates were obtained from two wheat 

field strains of Trichoderma koningii. These isolates inhibited 

the growth of Rhizoctonia solani to varying levels when tested on potato 

dextrose agar. 6-Pentyl-alpha-pyrone was isolated only from the extracts 

obtained from those isolates which showed strong inhibition of 

the pathogen on agar. Six isolates, three pyrone producers and three 

non-producers, were tested for protection of wheat 

against rhizoctonia root rot under controlled conditions. Only the pyrone 
producers significantly reduced root rot when applied to the soil and 
incubated for 14 d with the pathogen before planting. Those not producing 
pyrone did not reduce the disease when applied to the soil either with or 
without an incubation period in soil. There was no relationship between 



the disease protection ability of the isolates and their 
mycoparasitic ability or their production of chitinase, glucanase, 
cellulase or xylanase. This indicates that the pyrone antibiotic 
may have an important role in the reduction of rhizoctonia root rot of 
wheat by the effective strains and that the ability to produce the 
antibiotic may vary among asexually produced progenies. 
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TITLE: Purification and general properties of xylanase from 

Aspergillus terreus . 
AUTHOR (S) : Ghareib, Mohamed; Nour El Dein, Mahmoud M. 

CORPORATE SOURCE: Biol. Dep., Fac. Education, Ain Shams Univ., Roxy, Cairo 

Egypt 

SOURCE: Zentralblatt fuer Mikrobiologie, (1992) Vol. 147, No. 8, 

pp. 569-576. 

ISSN: 0232-4393. 
DOCUMENT TYPE: Article 
LANGUAGE: English 
SUMMARY LANGUAGE: English; German 

AB Aspergillus terreus THOM produced appreciable yield of xylanase 
on medium containing acid pretreated rice straw as sole carbon 
source. The enzyme was purified approximately 25-fold by ammonium sulfate 
precipitation, gel filtration through Sephadex G-50 and ion-exchange 
ch romatography on DEAE— cellulose with a yield of about 23% and specific 
activity of 15.38 units/mg protein. Optimum activity against 
xylan was at 45 degree C and pH 4.5. Relative stability of the enzyme was 
recorded at pH range of 4-5.5. Heating the enzyme preparation at 60 degree 
C for one hour resulted in a 82.61% loss of activity. After exposing to 90 
degree C for 10 minutes xylanase retained 4.28% of its original 
activity. The purified enzyme lost 25% of the original activity after 
keeping at 4 degree C for 9 months in 0.05 M acetate buffer (pH 4.5). The 
K-m value of the enzyme was found to be 0.83 mM. Zn-2+ was the most 
enhancing agent for xylanase activity. Cu-2 + followed by Co-2 + 
and K+ were the more deterrent cations. Xylanolytic activity of A. terreus 
was strongly inhibited by HgCl-2, 2, 4-dinitrophenol (DNP) , 
phloridzin and ethylene diamino tetra acetic acid (EDTA) . 
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TITLE: PURIFICATION AND COOPERATIVE ACTIVITY OF ENZYMES 

CONSTITUTING THE XYLAN-DEGRADING SYSTEM OF 
THERMOMONOSPORA-FUSCA. 

AUTHOR (S) : BACHMANN S L; MCCARTHY A J 

CORPORATE SOURCE: DEP. GENETICS MICROBIOL,. UNIV. LIVERPOOL, P.O. BOX 147, 
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SOURCE: APPL ENVIRON MICROBIOL, (1991) 57 (8), 2121-2130. 
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LANGUAGE: English 

AB The thermophilic actinomycete Thermomonospora fusca produced 

endoxylanase, . alpha . -arabinof uranodsidase, . beta . -xylosidase, and 

acetal esterase activities maximally during growth on xylan. Growth yields 

on glucose, xylose, or arabinose were comparable, but production of 

endoxylansase and . beta . -oxylosidase was not induced on these substrates. 

The crude xylanase activity was thermostable and relatively 

resistant to end product inhibition by xylobiose and xylan 

hydrolysis products. Six proteins with xylanase 

activity were identified by zymogram analysis of isoelectric focusing 
gels, but only a 32-kDa protein exhibiting three isomeric forms 
could be purfied by fast protein liquid chromatography. 
Endoglucanases were also identified in carboxymethylcellulose-grown 
cultures, and their distinction from endoxylanases was 
confirmed. . alpha . -Arabinof uranosidase activity was due to a single 
dimeric protein of 92 kDa, which was particularly resistant to 



end product inhibition by arabinose. Three bands of acetyl 

esterase activity were detected by zymogram analysis, and there was 

evidence that these mainly consisted of an intracellular 80-kDa 

protein secreted to yield active 40-kDa subunits in the culture 

supernatant. The acetyl esterases were found to be responsible for acetyl 

xylan esterase activity in T. fusca, in contrast to the distinction 

proposed in some other systems. The addition of purified 

.beta. -oxylosidase to endoxylanase increased the hydrolysis of 

xylan, probably by relieving end product inhibition. The 

enhanced saccharif ication of wheat straw caused by the addition 

of purified . alpha . -arabinof uranosidase to T. fusca endoxylanase 

suggested a truly synergistic relationship, in agreement with proposals 

that arabinose side groups on the xylan chain participate in cross-linking 

within the plant cell wall structure. 
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TITLE: HOST-PATHOGEN INTERACTIONS XXXVI. PARTIAL PURIFICATION AND 

CHARACTERIZATION OF HEAT-LABILE MOLECULES SECRETED BY THE 
RICE BLAST PATHOGEN THAT SOLUBILIZE PLANT CELL WALL 
FRAGMENTS THAT KILL PLANT CELLS. 

AUTHOR(S): BUCHELI P; DOARES S H; ALBERSHEIM P; DARVILL A 
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FILE SEGMENT: BA; OLD 

LANGUAGE: English 

AB Heat-labile factors capable of killing plant cells are secreted by the 
rice pathogen Magnaporthe grisea when grown on rice cell 
walls. Inhibition of [ 14C] -leucine incorporation into 
maize cells (Zea mays cv. Black Mexican Sweet) was shown to be as 
reliable as the vital dyes 2 , 3, 5-triphenyltetrazolium chloride and 
fluorescein diacetate for assessing cell viability. The heat-labile 
factors responsible for killing plant cells were partially purified by 
CM-Sephadex and Superose 12 chromatography. A combination of four of the 
Superose 12 column fractions synergistically killed the plant cells; the 
killing activity of the combined fractions was 2.5 times as high as that 
obtained by the sum of the four fractions assayed individually. We 
purified to apparent homogeneity pectin lyase (PL) , pectin methylesterase 
(PME) , and xylanase from the fungal culture filtrate. When these 
enzymes were tested in various combinations and at the same concentrations 
as they were found in the culture filtrate, they did not kill plant 
cells. The same enzymes were not able to release fragments that killed 
plant cells from isolated maize cell walls, whereas fractions 
containing the partially purified heat-labile killing activity rapidly 
released heat-stable maize cell wall fragments that killed 
maize cells. The results of this study indicate that a heat-labile 
killing activity secreted by M. grisea, which probably consists of two or 
more factors (presumably proteins) , solubilizes from 
maize cell walls heat-stable fragments (presumably carbohydrates) 
that kill maize cells. Furthermore, although pectic enzymes may 
prove to be necessary for killing, the pectic enzymes in the culture 
filtrate of M. grisea do not, by themselves, kill maize cells. 

L8 ANSWER 6 OF 57 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 1989:9815 BIOSIS 
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TITLE: FACTORS INFLUENCING PROTOPLAST VIABILITY OF 

SUSPENSION-CULTURED RICE CELLS DURING ISOLATION 
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AUTHOR(S) : ISHII S 
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FILE SEGMENT: BA; OLD 

LANGUAGE: English 

AB Callus cells of rice (Oryza sativa L. ) that were actively 

dividing in suspension culture had lost the ability to divide during the 

isolation process of protoplasts. Factors influencing the 

protoplast viability were examined using highly purified 

preparations of cellulase CI, xylanase, and pectin lyase, which 

were essential enzymes for the isolation of protoplasts from the 

rice cells. The treatment of the cells with xylanase and 

pectin lyase, both of which are macerating enzymes, caused cellular 

damage. Xylanase treatment was more detrimental to the cells. 

Osmotic stress, cell wall fragments solubilized by xylanase, and 

disassembly of cortical microtubules were not the primary factors which 

damaged the rice cells and protoplasts. The addition 

of AgN03, an inhibitor of ethylene action, to the 

protoplast isolation medium increased the number of colonies 

formed from the cultured protoplasts, although the yield of 

protoplasts was reduced by the addition. Superoxide radical (02-) 

was generated from the cells treated with xylanase or pectin 

lyase. The addition of superoxide dismutase and catalase to the 

protoplast isolation medium resulted in a marked improvement in 

protoplast viability especially when the non-additive control 

protoplasts formed colonies with a low frequency. The addition of 

glutathione peroxidase and phospholipase A2, which have been known to 

reduce and detoxify lipid hydroperoxides in membranes, to the 

protoplast culture medium significantly increased the frequency 

of colony formation. These results suggested that some of the damage to 

rice protoplasts may be caused by oxygen toxicity. 
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TITLE: FACTORS AFFECTING THE INTAKE AND DIGESTION OF ROUGHAGE BY 

SHEEP FED MAIZE STRAW SUPPLEMENTED WITH 
MAIZE GRAIN. 

AUTHOR(S) : HENNING P A; VAN DER LINDEN Y; MATTHEYSE M E; NAUHAUS W K; 

SCHWARTZ H M; GILCHRIST F M C 
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LANGUAGE: English 

AB After a preliminary period in which they were all fed maize 

straw plus a protein-mineral supplement, 18 Merino wethers were 

divided into 6 groups and fed straw, proteins and minerals as 

before, plus pellets containing maize grain so that these 

constituted 0, 78, 156, 235, 313 and 393 g/kg of the total daily intake. 

The diets provided sufficient protein so that NH3 and 

branched-chain volatile fatty acids were not limiting for growth of the 
fiber-digesting bacteria in the rumen. The intake of straw, the 
digestibility of cellulose and hemicellulose, and the mass of cellulose 
and hemicellulose digested per day declined linearly as the proportion of 
pellets in the diet increased above 78 g/kg. This decline was not related 
to the pH of the ruminal contents which was unaffected by the feeding of 
up to and including 235 g pellets/kg diet, and which, with 1 exception, 
was only 2-6 pH-hours below pH 6 when more grain was fed. As the 
proportion of pellets in the diet increased the number of cellulolytic 
bacteria in the rumen declined to an extent which correlated well with the 
decrease in mass of cellulose digested per day. There was no change in the 
relative proportions of the predominant genera. There was no decrease in 
the number of xylanolytic bacteria in the rumen as more pellets were fed, 
but there was an indication of a change in the predominant genera 
producing diffusive xylanases. Some factor, in addition to 
nutrient limitation and pH, may play a role in the decrease in intake and 
digestion of roughage when starch is fed. Starch or sugars derived from it 
may per se inhibit the synthesis and/or activity of the rumen 
cellulases and hemicellulases . 
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TITLE: STUDIES ON THE BACTERIAL LEAF BLIGHT OF RICE PART 

2 A COMPARISON OF HYDROLYTIC ENZYME ACTIVITY BETWEEN 
DISEASED AND HEALTHY TISSUE. 

AUTHOR (S): MIYAZAKI E; YAMANAKA S; MISAWA T 

SOURCE: ANN PHYTOPATHOL SOC JPN, (1976) 42 (1), 21-29. 

CODEN: NSBGAM. ISSN: 0031-9473. 

FILE SEGMENT: BA; OLD 

LANGUAGE : Unavailable 

AB The activities of various hydrolytic enzymes in rice tissues 

infected with Xanthomonas oryzae were measured. Their activities were 

compared with those of healthy leaf tissue. The production of enzymes by 

the pathogenic bacterium was investigated in the culture medium. The 

enzymes were cellulase, invertase, xylanase, phosphatase, 

.beta. -amylase (. alpha . -amylase) , pectinase (pectin methylesterase, 

polygalacturonase), lipase, lecithinase and protease. Activities 

of examined activity increased in the diseased tissue, but 

polygalacturonase was not activated by the infection. Enzyme activities 

increased more in the early stage of the infection than in the late stage 

(8 days after inoculation), except .beta . -amylase . Cellulase alone was 

activated more in the late stage. Increased activities apparently 

originated from the enzymes produced by the pathogenic bacterium. There 

were 3 peaks in pH value-enzyme activity curve of protease; pH 

8.7 protease-activity greatly increased with infection. 

Influences of metal salts upon the partially purified protease 

were investigated. Mn, Co and Fe promoted the activities of 3 

proteases- Fe stimulated only the activity of pH 5.0- 

protease. Hg inhibited every enzyme. Parallel relation 

was observed between the activity of pH 8 . 7-protease of the 7 

isolates of the pathogen and their pathogenicity. 
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TITLE: Protein production in monocotyledonous plants; 

recombinant protein expression in wheat, 

rice, oat, rye, maize, 

sorghum or barley transgenic plant, 

protein secretion into endosperm, and purification after 
malting 

AUTHOR: Rodriguez R 

PATENT ASSIGNEE: Univ. Calif ornia 

PATENT INFO: WO 9514099 26 May 1995 

APPLICATION INFO: WO 1994-US13179 15 Nov 1994 

PRIORITY INFO: US 1993-153563 16 Nov 1993 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: WPI : 1995-200388 [26] 

AB A new method for protein expression in a monocotyledon seed with 

endosperm surrounded by aleurone or scutella epithelium involves malting 
seeds containing a target gene with a seed germination-inducible promoter 
(e.g. from an alpha-amylase, sucrose-synthase or sucrose-6-phosphate- 
synthetase gene) and DNA encoding a signal peptide for protein secretion 
into the endosperm, under induction conditions. The seed is from 
wheat (Triticum aestivum) , rice (Oryza sativa, 
preferred), oat (Avena sp.)/ rye (Secale cereale) , 
maize (Zea mays), sorghum or barley (Hordeum 

vulgare) . The promoter may be regulated by a plant growth factor, or by 
a small molecule, e.g. glucose, sucrose or a sugar phosphate. The 
protein may be alpha-l-antitrypsin, antithrombin-III , fibrinogen, human 
serum albumin, Factor-VIII, granulocyte or granulocyte-macrophage colony 
stimulating factor, endo-1 , 4-beta-D-xylanase (EC-3 . 2 . 1 . 8) , 
oxidoreductase, peroxidase (EC-1 . 11 . 1 . 7) , glucanase, alpha-amylase 
(EC-3. 2. 1.1) , phytase or glucose-oxidase (EC-1 . 1 . 3 . 4 ) . The gene is 
expressed during germination, and is isolated from the malt. (HOpp) 
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TITLE: Purification and characterization of a f erulic-acid-esterase 

(FAE-III) from Aspergillus niger: specificity for the 
phenolic moiety and binding to microcrystalline cellulose; 
f erulate-esterase isolation and properties 

AUTHOR: Faulds C B; ^Williamson G 

CORPORATE SOURCE: AFRC-Inst . Food- Res . Norwich 

LOCATION: Department of Food Molecular Biochemistry, AFRC Institute of 

Food Research, Norwich Research Park, Colney, Norwich NR4 
7UA, UK. 

SOURCE: Microbiology; (1994) 140, Pt.4, 779-87 

CODEN: 6595D 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB An inducible f erulate-esterase (FAE-III) was isolated from Aspergillus 
niger CBS 120.49 grown on oat spelt xylan. Purification involved 
ammonium sulfate precipitation, FPLC hydrophobic interaction 
chromatography on Phenyl-Sepharose and anion-exchange chromatography on 
Sephadex G-25 PD-10. The enzyme was purified 25.7-fold, with an activity 
yield of 117% (indicating the removal of an inhibitory 

substance) . The purified enzyme appeared to be almost pure by SDS-PAGE. 

It had a mol.wt. of 36,000 and a pi of 3.3. With methyl ferulate as 

substrate, the enzyme had a specific activity of 67 IU/mg protein 

, a pH optimum of 5, a temp, optimum of 55-60 deg, a Km of 2.08 mM and a 

Vmax of 175 umol/min.mg protein. The enzyme was active on 

methyl sinapinate, methyl-3, 4-dimethoxy cinnamate and methyl p-coumarate, 

but not on benzoic acid methyl esters or methyl caffeate. The specific 

activity of FAE-III on destarched wheat bran was 31 U/mg 

protein in the presence of Trichoderma viride endo-1, 4-beta- 

D-xylanase (EC-3.2.1.8) and 3 U/mg protein in 

the absence. FAE-III showed pH-dependent binding to microcrystalline 
cellulose. (42 ref) 
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TITLE: Enzyme productivity from the protoplast regenerants of 

Aspergillus awamori; 

fungus protoplast regeneration for production of 
cellulase, endo-1, 4-beta-D-xylanase and beta-glucosidase 
AUTHOR: Marinova D N 

CORPORATE SOURCE: Univ. Sofia 

LOCATION: Department of Engineering Biology, Faculty of Biology, Sofia 

University, 8 Dr. Tzankov Str., Sofia, Bulgaria. 

SOURCE: Lett. Appl. Microbiol. ; (1994) 18, 1, 30-31 

CODEN: LAMIE7 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Selection of protoplast regenerants, from the 

hydrolase-producing Aspergillus awamori KL1, for enhanced enzyme 
productivity was studied. KL1 was cultivated in Czapek medium containing 
1% wheat bran and 2% microcrystalline cellulose, with shaking 
at 28 deg for 72 hr. A mixture of 1% Trichocease and 1.5% endo-1, 4-beta- 
D-xylanase (EC-3.2.1.8) was most effective for 
protoplast isolation. The protoplasts were obtained 
using 0.6 M KC1. The protoplast regeneration medium contained 
0.6 M sucrose, casamino acids (0.2%), yeast extract (0.2%) and 1.2% agar. 
The plates were overlaid with soft medium containing 0.4% agar and the 
regeneration frequency was 18.4%. The majority of strains secreted 
cellulase (EC-3 . 2 . 1 . 4 ) , endo-1, 4-beta-D-xylanase and 

beta-glucosidase (EC-3 . 2 . 1 . 21 ) with activity varying closely around the 
parental level. The regenerated strains KL1-RM and KL1-RS produced the 
highest activity of all 3 enzymes in comparison with KL1. Cellulase 
produced by the parent and one of the regenerants differed in their 
absorbtivity, sensitivity to product inhibition and 
thermostability. (10 ref) 
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TITLE: Hydrolytic enzyme (s) production in Micrococcus roseus grown 

on different cellulosic substrates; 

cellulase, beta-glucosidase, endo-1, 4-beta-D-xylanase and 
beta-xylosidase production by a termite gut isolate 
Paul J; Varma A K 

Microbiology Unit, School of Life Sciences, Jawaharlal Nehru 
University, New Delhi 110067, India. 
Lett. Appl. Microbiol. ; (1993) 16, 3, 167-69 
CODEN: LAMIE7 
Journal 
English 

Micrococcus roseus G12, isolated from the gut of the higher termite 
Odontotermes obesus, exhibited cellulose digesting properties. A 
lignocellulosic substrate, rice husk, induced cellulase 
(EC-3.2.1.4) (1.85 U/mg protein) , beta-glucosidase 
(EC-3.2.1.21) (0.82 U/mg), endo-1, 4-beta-D-xylanase 

(EC-3.2.1.8) (5.30 U/mg) and beta-xylosidase (EC-3. 2 . 1 . 37) (1.70 U/mg) 
activities. CM-cellulose induced cellulase production (1.56 U/mg). 
Beta-glucosidase activity was quite pronounced when rice husk 
was supplemented with CM-cellulose or cellobiose. Xylanase and 
beta-xylosidase activities were both induced by xylan (3.50 U/mg and 1.90 
U/mg, respectively) and xylobiose (4.70 U/mg and 2.35 U/mg, respectively, 
whereas CM-cellulose induced partial activity. Cellulase and 
xylanase were secreted into the medium, whereas beta-glucosidase 
and beta-xylosidase activities were intracellular. Enzyme production was 
subject to end product inhibition. The extracellular enzyme (s) 
have the potential to saccharify rice husk, xylan and 

CM-cellulose to reducing sugars. All the enzymes exhibited low activity 
when the bacterium was grown on monosaccharides. (8 ref) 
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90:17440 CABA 
901357109 

Extracellular xylanolytic enzymes of Paecilomyces 
varioti 

Kelly, C. T.; O'Mahony, M. R. ; Fogarty, W. M. 
Department of Industrial microbiology, University 
College, Dublin 4, Republic of Ireland. 
Biotechnology Letters, (1989) Vol. 11, No. 
12, pp. 884-890. 18 ref. 
ISSN: 0141-5492 
Journal 
English 

P. varioti [i] produced an extracellular xylanase and beta 
-xylosidase when cultured in a medium containing xyl an and maize 
steep liquor. Xylose (2%, w/v) totally inhibited production of 
both enzymes. The enzymes were purified and both had a pH opt. of 4.0. The 
xylanase had a MW of 20 000, an isoelectric point of 5.2 and was 
inactive on all substrates tested except xylan. The beta -xylosidase, a 
glycoprotein, had a MW of 67 000, an isoelectric point of 4.0 and 
had highest activity on p-nitrophenyl- beta -D-xyloside. The 
xylanase had a Km of 49.5 mg/ml for xylan and the beta -xylosidase 
had a Km of 5.4 mM for p-nitrophenyl- beta -D-xyloside. 
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1988:508841 CAPLUS 
109:108841 

Batch and fed-batch solid-state fermentations: 
kinetics of cell growth, hydrolytic enzymes 
production, and gibberellic acid production 
Kumar, P. K. R.; Lonsane, B. K. 

Cent. Food Technol . Res. Inst., Mysore, 570 013, India 
Process Biochem. (1988), 23(2), 43-7 
CODEN: PRBCAP; ISSN: 0032-9592 



DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB In a fed-batch solid-state fermn. involving the feeding of corn starch 
during idiophase, the rate and the quantities of prodn. of gibberellic 
acid, dry cell mass, and proteases produced were higher than 
those in batch solid-state fermn., while the values for amylases, 
cellulases, and xylanases were lower. Pectinases were absent in 
both the systems and partial inhibition of gibberellic acid 
formation occurred with feed policies involving moist wheat-bran 
medium or glucose as compared to corn starch. The results indicate the 
complex nature of the biochem. changes during the prodn. of gibberellic 
acid under batch and fed-batch solid-state f ermns . 
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TITLE: Ethylene effects on amylase activity from isolated 

barley aleurone layers. Possible modification 
by proteolytic enzymes 

AUTHOR ( S) : Eastwell, Kenneth C; Spencer, Mary S. 

CORPORATE SOURCE: Dep. Plant Sci . , Univ. Alberta, Edmonton, AB, T6G 2P5, 

Can. 

SOURCE: Plant Physiol. (1982), 70(3), 849-52 

CODEN: PLPHAY; ISSN: 0032-0889 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The effect of protease inhibitors on the response of gibberellic 
acid- treated barley aleurone layers to ethylene was examd. In 
the absence of protease inhibitors, ethylene plus gibberellic acid 
initially increased the prodn. of amylase activity relative to layers 
incubated with gibberellic acid alone. Exposure to ethylene plus 
gibberellic acid for .gtoreq.48 h however, led to depressed levels of 
amylase activity compared to samples incubated with gibberellic acid in 
hydrocarbon- free air. The direct assay of proteolytic activity revealed a 
small increase in activity in response to ethylene. The significance of 
this response was probed further by including inhibitors of barley 
proteases in the incubation medium. When KBr03 was introduced, ethylene 
did not cause any alteration in amylase activity compared to samples 
incubated in hydrocarbon- free air. However, in the presence of 
N-ethylmaleimide, ethylene treatment induced a 52% increase in amylase 
activity recovered from samples after 48 h. These results suggest that 
proteases contribute to the loss of amylase activity in response to 
ethylene and thus alter the apparent effect of ethylene on amylase 
synthesis. The effect of protease inhibitors on other hydrolases is also 
discussed. During the incubation period, the pH of the medium declined 
significantly. However, ethylene had no effect on the extent of this 
decline. 
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ENZYMES FROM MICROORGANISMS IN EXTREME ENVIRONMENTS 
Microorganisms growing in extreme environments are 
reservoirs of enzymes that could change the face of 
biocatalysis 

Adams, Michael W. W.; Kelly, Robert M. 

University of Georgia, and; North Carolina State University 

Chemical & Engineering News, (18 Dec 1995) Vol. 

73, No. 51, pp. 32. 

CODEN: CENEAR, ISSN: 0009-2347. 

American Chemical Society 

English 

5508 
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Biotechnology & genetic engineering reviews. Volume 



13. 

AUTHOR: Tombs, M. P. (Editor) 

CpRPORATE SOURCE: PO Box 716, Anciover SP10 1YG, UK; Intercept Ltd. Tel. 

+44 (0)1264 334748. Fax +44 (0)1264 334058 Univ. of 

Nottingham, Nottingham, UK 
SOURCE: (1996) xii + 479pp. ISBN 1-898298-42-4, many 

ref . 

DOCUMENT TYPE: Book 
LANGUAGE: English 

AB Reviews on a variety of topics within the disciplines of biotechnology and 
genetic engineering are presented in this book, which constitutes vol. 13 
in the series. 15 reviews are included in separate chapters, as follows: 
Identification of structural genes involved in bacterial exopolysaccharide 
production (pp. 1-18, many ref.); Progress with proteome 
projects. Why all proteins expressed by a genome should be 
identified and how to do it (pp. 19-50, many ref.); Thermostable 
proteases (pp. 51-100, many ref.); Xylanases. From 

biology to biotechnology (pp. 101-131, many ref.); Marine adhesive 
proteins and some biotechnological applications (pp. 133-165, many 
ref.); Genetically engineered plants for quality improvement (pp. 167-179, 
41 ref.); The environmental impact of genetically engineered crops (pp. 
181-195, many ref.); Strategies for in vitro and in vivo translation with 
non-natural amino acids (pp. 197-216, many ref.); Engineering aspects of 
carriers for immobilized biocatalysts (pp. 217-235, many ref.); 
Electrochemical biosensors - ways to improve sensor performance (pp. 
237-266, many ref.); Proteins as invited guests of reverse 

micelles. Conformational effects, significance, applications (pp. 267-314, 
many ref.); DNA transfer and gene expression in transgenic cereals 
(pp. 315-334, many ref.); Collagen-based biomaterials (pp. 335-382, many 
ref.); Applications of chitin and chitosan for biomaterials (pp. 383-421, 
many ref.); and Proteinases and their inhibitors in 

plants. Role in normal growth and in response to various stress conditions 
(pp. 421-467, many ref.). An 11-pp. index is also included. 
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TITLE: Purification and general properties of xylanase from 

Aspergillus terreus . 
AUTHOR: Ghareib, M. ; Nour-El-Dein, M. M. 

CORPORATE SOURCE: Fac. of Education, Ain Shams Univ., Cairo, Egypt 

SOURCE: Zentralblatt fuer Mikrobiologie, (1992) 147 

(8) 569-576, 18 ref. 

ISSN: 0722-5407 
DOCUMENT TYPE: Journal 
LANGUAGE : English 
SUMMARY LANGUAGE: German 

AB Aspergillus terreus produced xylanase [xylan 

endo-1, 3- .beta . -xylosidase, EC 3.2.1.32] on medium containing acid 

pretreated rice straw as sole C source. The enzyme was purified 

approx. 25-fold by ammonium sulphate precipitation, gel filtration through 

Sephadex G-50 and ion-exchange chromatography on DEAE-cellulose with a 

yield of approx. 23%. Specific activity of the enzyme was 15.38 U/mg 

protein. Optimum activity against xylan was at 45. degree. C and pH 

4.5. Relative stability of the enzyme was recorded at pH range of 4-5.5. 

Heating the enzyme preparation at 60. degree. C for 1 h resulted in a 82.61% 

loss of activity. Xylanase retained 4.28% of its original 

activity after heating for 10 min at 90. degree. C. After storage at 

4. degree. C for 9 months in 0.05M acetate buffer (pH 4.5) the enzyme lost 

25% of its original activity. The K. sub. m was 0.83mM. Zn . sup . 2 . sup . + 

enhanced xylanase activity; Cu . sup . 2 . sup . +, CO. sup . 2 . sup . + and 

K.sup.+ were inhibitory. Xylanolytic activity of A. terreus was 

strongly inhibited by HgCl.sub.2, 2, 4-dinitrophenol (DNP) , 

phloridzin and EDTA. [From En summ. ] 
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constituting the xylan-degrading system of 
Thermomonospora f usca . 
Bachmann, S. L. ; McCarthy, A. J. 

Correspondence (Reprint) address, A. J. McCarthy, Dep. 
of Genetics & Microbiol., Univ. of Liverpool, PO Box 
147, Liverpool L69 3BX, UK 

Applied and Environmental Microbiology, (1991 
) 57 (8) 2121-2130, 57 ref. 
ISSN: 0099-2240 
Journal 
English 

The thermophilic actinomycete Thermomonospora fusca [BD21] produced 
endoxylanase/ . alpha. -arabinof uranosidase, .beta . -xylosidase, and 
acetyl esterase activities maximally during growth on xylan. Growth yields 
on glucose, xylose, or arabinose were comparable, but production of 
endoxylanase and . beta . -xylosidase was not induced on these 
substrates. Crude xylanase activity was thermostable and 
resistant to end product inhibition by xylobiose and xylan 
hydrolysis products. 6 proteins with xylanase activity 

were identified by zymogram analysis of isoelectric focusing gels, but 

only a 32 kDa protein exhibiting 3 isomeric forms was purified 

by fast protein liquid chromatography. Endoglucanases were also 

identified in CMC-grown cultures, and their distinction from 

endoxylanases confirmed. . alpha . -Arabinof uranosidase activity was 

due to a single dimeric protein of 92 kDa, which was resistant 

to end product inhibition by arabinose. 3 bands of acetyl 

esterase activity were detected by zymogram analysis, and these mainly 

consisted of an intracellular 80 kDa protein secreted to yield 

active 40 kDa subunits in the culture supernatant. Acetyl esterases were 

responsible for acetyl xylan esterase activity in T. fusca, in contrast to 

the distinction proposed in some other systems. Addition of purified 

.beta. -xylosidase to endoxylanase increased hydrolysis of xylan, 

possibly by relieving end product inhibition. The enhanced 

saccharif ication of wheat straw caused by addition of purified 

. alpha . -arabinof uranosidase to T. fusca endoxylanase suggested a 

synergistic relationship, in agreement with proposals that arabinose side 

groups on the xylan chain participate in cross-linking within the plant 

cell wall structure. 
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Factors influencing protoplast viability and involvement of 
singlet oxygen in damage of protoplasts isolated from 
suspension-cultured rice cells. 
ISHII S 

Noda Inst. Scientific Research, Chiba-ken, JPN 
Rep Noda Inst Sci Res, (1990) no. 34, pp. 1-6. Journal 
Code: F0970A (Fig. 2, Tbl . 2, Ref. 42) 
CODEN: RNIRAV; ISSN: 0078-0944 
Japan 

Journal; Article 
English 
New 

Rice (Oryzae sativa) cells derived from roots were actively 
dividing in suspension culture, but once protoplasts were isolated, they 
showed a delay of first division and a low frequency of cell division. In 
some cases the protoplasts, even when isolated by highly purified enzymes, 
had completely lost the ability to divide and proliferate. Previous paper 
(Ishii, S., In Vitro Cell. Dev. Biol., 23, 653-658, 1987) demonstrated the 
generation of singlet oxygen during enzymic isolation of protoplasts. The 
addition of singlet oxygen quenchers such as 1, 4-diazobicyclooctane and 
alpha-tocopherol to the protoplast isolation medium increased the 
frequency of colony formation from the isolated protoplasts. These results 
suggest that singlet oxygen may be involved in a decrease in viability of 
the rice protoplasts, (author abst.) 
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2000(04) :313 
DE99002378/XAB 

Structures and functions of oligosaccharins . Progress 
report, June 15, 1993- -March 14, 1995. 
Albersheim, P. 

Univ. of Georgia, Complex Carbohydrate Research 
Center, Athens, GA (United States) . 
Sponsor: Department of Energy, Washington, DC 
Contract: FG05-93ER20114 
DE99002378/XAB; DOE/ER/20114-T1 
6 p. NTIS Prices: PC A02/MF A01 

Availability: Product reproduced from digital image. 
Order this product from NTIS by: phone at 
1-800-553-NTIS (U.S. customers); (703)605-6000 (other 
countries); fax at (703)605-6900; and email at orders 
ntis.fedworld.gov. NTIS is located at 5285 Port Royal 
Road, Springfield, VA, 22161, USA. 

Notes: Sponsored by Department of Energy, Washington, 
DC. 

31 Mar 1995 
English 
United States 
ERA0002 

This research focuses on the following: Purification, characterization, 
and cell wall localization of an (alpha) -fucosidase that inactivates a 
xyloglucan oligosaccharin; Oligogalacturonides inhibit the formation of 
roots on tobacco explants; Activation of a tobacco glycine-rich protein 
gene by a fungal glucan preparation; Fusarium moniliforme secretes four 
endopolygalacturonases derived from a single gene product; 
Polygalacturonase-inhibiting protein accumulates in Phaseolus vulgaris L. 
in response to wounding, elicitors and fungal infection; Generation of 
(beta) -glucan elicitors by plant enzymes and inhibition of the enzymes by 
a fungal protein; Polygalacturonase inhibitor proteins from bean 
(Phaseolus vulgaris L.), pear (Pyrus communis L. ) and tomato (Lycopersicon 
esculentum) : Immunological relatedness and specificity of 
polygalacturonase inhibition; Fungi protect themselves against plant 
pathogenesis-related glycanases; Purification, cloning, and 
characterization of two xylanases from Magnaporthe grisea, the rice blast 
fungus; and Molecular cloning and expression pattern of an 
(alpha) -fucosidase gene from pea seedlings. 
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Degradation of Cellulosic Biomass and Its Subsequent 
Utilization for the Production of Chemical Feedstocks. 
Progress Report, March 1 — May 31, 1978. 
Wang, D. I. C. ; Cooney, C. L. ; Demain, A. L.; Gomez, 
R. F.; Sinskey, A. J. 

Massachusetts Inst, of Tech., Cambridge. Dept. of 
Nutrition and Food Science 
Sponsor: Department of Energy 
Contract: EG-77-S-02-4198 
COO-4198-6 

212 p. NTIS Prices: PC A10/MF A01 
May 1978 
English 

GRA&I7908; ERA citation 04:007683 
Studies on the xylanase activity of Clostridium thermocellum and other 
thermophilic anaerobes were continued. It was shown that the xylanase and 
CMCase activities of C. thermocellum during fermentation are nearly 
identical. The enzyme complex from C. thermocellum continues to show 
resistance to feedback inhibition in every assay system tested. No 
inhibitory effect on Avicel hydrolysis by 50 mg/1 of glucose, cellobiose, 
or xylose was observed. In experiments on thermally exploded poplar, corn 
cob granules, corn stover, and sugar cane bagasse, C. thermocellum was 
found to be capable of degrading all of these materials, but the amount of 
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reducing sugars accumulated was found inversely related to particle size. 
To increase biomass surface area, as well as biomass concentrations, a 
packed-bed cellulose fermentor was constructed and tested. Research on the 
production of ethanol directly from cellulosic biomass by C. thermocellum 
continued. A method for generating protoplasts from growing cultures of C. 
thermocellum was developed. Acrylic acid production by Clostridium 
propionicum was further studied in order to optimize the oxidation of 
propionic and to acrylic acid. Studies conducted on the aerobic oxidation 
of lactic acid and propionic acid to acrylic acid by resting cells and 
cell-free extracts prepared from Escherichia coli were unsuccessful. 
Production of lactic acid was investigated by employing mixed cultures of 
Clostridium thermocellum and a thermophilic lactic acid producing 
bacterium. Studies on the acetone-butanol fermentation focused on means of 
increasing butanol tolerance by Clostridium acetobutylicum. Acetic acid 
production by Clostridium thermoaceticum continued to isolate product 
tolerant strains. 
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(8) 



PCT 371 date 
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Continuation-in-part of Ser. No. 
on 7 Jun 1995, now abandoned 
Utility 
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0 Drawing Figure (s) 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

A method of improving the rheological properties of a flour 



< — 



filed 



0 Drawing Page(s) 



dough and 
including 
oxidizing 



the quality of the finished product made from such a dough, 
adding an effective amount of an oxido-reductase capable of 
maltose, in particular a hexose oxidase, e.g. isolated from an algal 
species such as Iridophycus flaccidum, Chondrus crispus or Euthora 
cristata and a dough improving composition containing the 
oxidore-ductase . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of producing hexose oxidase by recombinant DNA technology, 

recombinant hexose oxidase and the use of such enzyme, in particular in 
the manufacturing of food products such as doughs and dairy products, 
animal feed, pharmaceuticals, cosmetics, dental care products and in the 
manufacturing of lactones. Suitable sources of DNA coding for the enzyme 
are marine algal species including Chondrus crispus, Iridophycus 
flaccidum and Euthora cristata. In useful embodiments, the recombinant 
hexose oxidase is produced by Pichia pastoris, Saccharomyces cerevisiae 
or E. coli. 
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The present invention relates to improving the biological efficiency of 
utilization of protein in ruminant feeds by protection of such protein 
from substantial degradation in the rumen without markedly reducing the 
subsequent absorption of the amino acid constituents of the protein in 
the lower digestive tract. In one aspect of the invention this is 
achieved by mixing a protein containing material with a reducing 
carbohydrate and subjecting the mixture to heat, pressure and shear 
forces . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to detergent compositions comprising an 

enzyme that increases the water-solubility of fatty acid-containing 
stains/soils, especially an acid-thiolligase, a desaturase enzyme and/or 
a glutathione S-trans f erase . These detergent compositions provide 
cleaning performance on body soils and/or oily/greasy soils and stains. 
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AB 



The present invention relates to a method for improving the solubility 
of vegetable proteins. More specifically, the invention relates to 
methods for the solubilization of proteins in vegetable protein sources, 
which methods comprise treating the vegetable protein source with an 
efficient amount of one or more phytase enzymes, and treating the 
vegetable protein source with an efficient amount of one or more 
proteolytic enzymes. In another aspect, the invention provides animal 
feed additives comprising a phytase and one or more proteolytic enzymes. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

A method of treating adverse behavior in animals, manifested in 



secondary effects such as, in horses, excitability, difficult handling, 
coprophagy, wood chewing and grasping, or wind sucking, by controlling 
the formation and accumulation of acid in the hind gut (large intestine) 
of the gastrointestinal tract that results from the fermentation of 
excess carbohydrates in the hind gut. This is accomplished by ingesting 
certain antibiotics with or without combination thereof with certain 
enzymes. Of specific merit in this invention is the use of virginiamycin 
to control the passage of carbohydrates into the gastrointestinal tract 
and the fermentation of these carbohydrates therein. This controls, the 
accumulation of acid in the digestive tract. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB DNA sequences are disclosed encoding an enzyme exhibiting endoglucanase 

activity. The endoglucanase is useful in a variety of industrial 
processes requiring an alkaline cellulase. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A partial amino acid sequence of an endo- . beta . -1 , 4-glucanase obtainable 

by means of Aspergillus aculeatus is described, and also corresponding 
recombinant DNA sequences, vectors and transformed hosts. Use of the 
endo-. beta.- 1 , 4-glucanase or a pectinase preparation enriched with the 
endo- .beta. -1, 4-glucanase for degradation or modification of plant cell 
walls is described. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

An enzyme preparation comprising a modified enzyme selected from the 
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group consisting of an amylase, lipase, oxidorcductase, pectinace or 
hemicellulase, the modified enzyme having an improved performance due 
an alkaline pi and/or increased surface activity obtained by chemical 
modification or amino acid substitution, is useful e.g., in detergents 
in baking flour, in animal feed, in the manufacture of cellulosic 
fabrics and for the treatment of lignocellulosic fibers. 
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LINE COUNT: 2323 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to modified polypeptides with reduced 

allergenicity comprising a parent polypeptide with a molecular weight 
from between 10 kDa and 100 kDa conjugated to a polymer with a molecular 
weight (M.sub.r) in the range of 1 kDa and 60 kDa. The modified 
polypeptide are produced using a process including the step of 
conjugating from 1 to 30 polymer molecules with the parent polypeptide. 
Further the invention relates to compositions comprising said 
polypeptides and further ingredients normally used in e.g. detergents, 
including dishwashing detergents and soap bars, household article, 
agrochemicals, personal care products, cosmetics, toiletries, oral and 
dermal pharmaceuticals, composition for treating textiles, and 
compositions used for manufacturing food and feed. Finally the invention 
is directed to uses of polypeptides with reduced allergenicity or 
compositions thereof for reducing the allergenicity of productsfor a 
vast number of industrial applications. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB DNA encoding an endoglucanase from Trichoderma harzianum is disclosed. 

The endoglucanase has activity toward mixed . beta . -1 , 3-1 , 4 glucans and 
is especially useful in brewing processes. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention concerns compositions comprising xylanolytic activity. 

Specfically, the invention relates to detergent compositions havin 
xylanase activity. Specific compositions show an excellent boost on 
cleaning performanc on fruit, vegetables and/or mud and clay compounds 
containing said soil. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

A glucose oxidase obtained from a Cladosporium oxysporum strain, 
designated as CBS 163.94, characterized by a pH-optimum in he range pH 
6-7, having more than 75% of maximum activity at pH 8, determined at 
30. degree. C. with D-glucose as substrate. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods are described for the isolation and characterization of DNA 

sequences from Aspergillus niger var. awamori which are involved in the 
expression and secretion of endoxylanase II (exlA) by said Aspergillus 
mould. A process using these expression and/or secretion regulating 
regions to direct the production and optionally the secretion of 
proteins other than endoxylanase II by transformed moulds is provided. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AB 



An enzyme exhibiting xylanase activity, which enzyme is immunologically 
reactive with an antibody raised against a purified xylanase derived 
from Aspercgillus aculeatus, CBS 101.43. The enzyme may be used for 
degrading plant cell wall components, e.g., in the preparation of feed, 
in baking, in the paper and pulp industry and in connection with 
separation of wheat into starch and gluten. 
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The xylanase is characterized by several partial amino acid sequences 



Lambiris, Esq., Elias J. 



and is immunoreactive with an antibody raised against a purified 
xylanase derived from Humicola insolens, DSM 1800. This xylanase 
preparation is practically free of cellulase xylanase and is well suited 
for treatment of paper pulp, as a baking agent and as an additive to 
fodder. 
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AB Novel plasmids comprising genes which code for the alcohol dehydrogenase 

and pyruvate decarboxylase are have been transformed with genes coding 
for alcohol dehydrogenase and pyruvate. By virtue of their 
transformation with these genes, the recombinant hosts are capable of 
producing significant amounts of ethanol as a fermentation product. Also 
disclosed are methods for increasing the growth of recombinant hosts and 
methods for reducing the accumulation of undesirable metabolic products 
in the growth medium of these hosts. Also disclosed are recombinant host 
capable of producing significant amounts of ethanol as a fermentation 
product of oligosaccharides and plasmids comprising genes encoding 
polysaccharases, in addition to the genes described above which code for 
the alcohol dehydrogenase and pyruvate decarboxylase. Further, methods 
are described for producing ethanol from oligomeric feedstock using the 
recombinant hosts described above. Also provided is a method for 
enhancing the production of functional proteins in a recombinant host 
comprising overexpressing an adhB gene in the host. Further provided are 
process designs for fermenting oligosaccharide-containing biomass to 
ethanol . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of removing color from wood pulp is disclosed. The method 

comprises the steps of preparing a wood pulp, treating the wood pulp 
with the xylanase wherein the xylanase is capable of releasing 
chromophores from the pulp and extracting the wood pulp to remove 
chromophores . Also disclosed are substantially purified preparations of 
xylanase enzymes from bacterial isolates. The xylanase is preferrably 
isolated xyl 3 obtained from Streptomyces roseiscleroticus NRRL B-11019, 
wherein xyl 3 has a molecular weight of approximately 21 kD as 
determined by SDS-gel electrophoresis and a pH optima of pH 5.0-7.0. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Novel plasmids comprising genes which code for the alcohol dehydrogenase 

and pyruvate decarboxylase are described. Also described are recombinant 
hosts which have been transformed with genes coding for alcohol 
dehydrogenase and pyruvate. By virtue of their transformation with these 
genes, the recombinant hosts are capable of producing significant 
amounts of ethanol as a fermentation product. Also disclosed are methods 
for increasing the growth of recombinant hosts and methods for reducing 
the accumulation of undesirable metabolic products in the growth medium 
of these hosts. Also disclosed are recombinant host capable of producing 
significant amounts of ethanol as a fermentation product of 
oligosaccharides and plasmids comprising genes encoding polysaccharases, 
in addition to the genes described above which code for the alcohol 
dehydrogenase and pyruvate decarboxylase. Further, methods are described 
for producing ethanol from oligomeric feedstock using the recombinant 
hosts described above. Also provided is a method for enhancing the 



production of functional proteins in a recombinant host comprising 
overexpressing an adhB gene in the host. Further provided are process 
designs for fermenting oligosaccharide-containing biomass to ethanol. 
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The subject invention concerns the transformation of Gram-positive 
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bacteria with heterologous genes which confer upon these microbes the 
ability to produce ethanol as a fermentation product. Specifically 
exemplified is the transformation of bacteria with genes, obtainable 
from Zymomonas mobilis, which encode pyruvate decarboxylase and alcohol 
dehydrogenase . 
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The present invention provides a method to increase the susceptibility 
of cultured Zea mays cells to stable transformation with recombinant DNA 
via electroporation, by pretreating the Zea mays cells with certain 
pectin-degrading enzymes, so that the cells retain their ability to 
regenerate fertile, transgenic Zea mays plants containing the DNA which 
is also heritable. 
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Methods and DNA constructs are provided for the expression of a fungal 
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acetyl xylan esterase gene in microbial hosts. A purified fungal acetyl 
xylan esterase is obtained which is suited for the use as an accessory 
enzyme in the degradation of acetylated xylans . 
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AB Novel plasmids comprising genes which code for the alcohol dehydrogenase 

and pyruvate decarboxylase are described. Also described are recombinant 
hosts which have been transformed with genes coding for alcohol 
dehydrogenase and pyruvate. By virtue of their transformation with these 
genes, the recombinant hosts are capable of producing significant 
amounts of ethanol as a fermentation product. Also disclosed are methods 
for increasing the growth of recombinant hosts and methods for reducing 
the accumulation of undesirable metabolic products in the growth medium 
of these hosts. Also disclosed are recombinant host capable of producing 
significant amounts of ethanol as a fermentation product of 
oligosaccharides and plasmids comprising genes encoding polysaccharases , 
in addition to the genes described above which code for the alcohol 
dehydrogenase and pyruvate decarboxylase. Further, methods are described 
for producing ethanol from oligomeric feedstock using the recombinant 
hosts described above. Also provided is a method for enhancing the 
production of functional proteins in a recombinant host comprising 
overexpressing an adhB gene in the host. Further provided are process 
designs for fermenting oligosaccharide-containing biomass to ethanol. 
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AB Process for the inhibition of the production of a gene product in a 

plant cell which comprises generating in the cell while the gene product 
is being expressed mRNA from recombinant DNA coding for part only of the 
gene product: also constructs for use in the process, and cells and 
plants that carry out the process. Specifically applicable to control of 
fruit ripening, in particular in tomatoes. 
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The present invention provides a method to 
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increase the susceptibility 



of cultured Zea mays cells to stable transformation with recombinant DNA 
via electroporation, by pretreating the Zea mays cells with certain 
pectin-degrading enzymes, so that the cells retain their ability to 
regenerate fertile, transgenic Zea mays plants containing the DNA which 
is also heritable. 
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AB A method of removing color from wood pulp is disclosed. The method 
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comprises the steps of preparing a wood pulp, treating the wood pulp 
with the xylanase wherein the xylanase is capable of releasing 
chromophores from the pulp and extracting the wood pulp to remove 
chromophores . In a preferred form of the invention, the wood pulp is a 
kraft pulp and the xylanase is selected from the group consisting of xyl 
1, xyl 2, xyl 3 and xyl 4. These xylanases are obtained from 
Streptomyces roseiscleroticus NRRL-11019. 
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Process for the inhibition of the production of a gene product in a 
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plant cell which comprises generating in the cell while the gene product 
is being expressed mRNA from recombinant DNA coding for part only of the 
gene product: also constructs for use in the process, and cells and 
plants that carry out the process. Specifically applicable to control of 
fruit ripening, in particular in tomatoes. 
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A method of treating lignocellulosic material with a cellulase-f ree 
endo-xylanase for delignif ication, brightening and viscosity 
improvement. The endo-xylanase is obtained by the overexpression of the 
xylanase gene using a cellulase-negative recombinant microorganism of 
the genus Streptomyces . The recombinant microorganism is produced in a 
homologous cloning system in which the xylanase gene is inserted into a 
vector plasmid to provide the hybrid plasmid that is introduced into a 
host cellulase-negative mutant strain and said xylanase gene, said 
vector plasmid and said host mutant strain are obtained from 
microorganisms of the genus Streptomyces. 
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AB A composition is disclosed which comprises cellulase, xylanase, 

peroxidase, and optionally an oxidase. The composition may be 
incorporated in flour as an additive to dough for bread or other baked 
dough products such as puff pastry. Flour compositions comprising a 
bread improver composition of cellulase, peroxidase and optionally an 
oxidase, and process for improving baked goods by using same are also 
shown . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides for the use in the production of 

cellulolytic and xylanolytic enzymes, particularly xylanase and 
cellulase, of the microorganism Thermoascus aurantiacus in a culture 
medium containing at least one of a cellulose or hemicellulose substrate 
whereby to produce thermostable enzymes, particularly cellulase and 
xylanase . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method for the saccharif ication of a cellulosic material comprises the 

steps of culturing a microorganism of Acremonium cellulolyticus in a 
medium containing carbon sources and nitrogen sources, collecting a 
cellulolytic enzyme from the resultant culture broth, and causing the 
cellulolytic enzyme to act on the cellulosic material. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention concerns a feed raw material which contains zero fibre 

obtained as a by-product of the wood conversion industry and mainly 
compound of cellulose and possibly containing lignin and which is 
intended to be admixed to animal feed. The feed raw material contains 
zero fibre about 80-99% by weight, advantageously about 90% by weight, 
calculated as dry matter, and bonding agent binding zero fibre about 
1-20% by weight, advantageously about 10% by weight. The feed raw 
material mix obtained in the feed raw material-preparing procedure is 
granulated and possibly dried. The granular feed raw material can be 
admixed to produce a feed according to the invention, at a concentration 
about 1-50% by weight, suitably about 5-40% by weight, advantageously 
about 10-25% by weight. 
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The use of bacteriophages for controlling unwanted fermentation of 
food-stuffs, especially silage and cheese, by bacteria is disclosed. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A process for improving the f ilterability of wort or beer comprising 

treating said wort or beer with an enzymatic product produced by 
Disporotrichum dimorphosporm exhibiting xylanase activity in an amount 
effective to improve the f ilterability . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method for the saccharif ication of a cellulosic material comprises the 

steps of culturing a microorganism of Acremonium cellulolyticus in a 
medium containing carbon sources and nitrogen sources, collecting a 
cellulolytic enzyme from the resultant culture broth, and causing the 
cellulolytic enzyme to act on the cellulosic material. 
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